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NOTES 

The  Sixth  International  Meeting 
toeuroblologists 

The  International  Meetings  of  Neurobiologists  have 
been  held  approximately  triennially  starting  at  Groningen, 
The  Netherlands  in  1955.  At  the  last  meeting  in  Sandefjord, 
Norway,  in  accordance  with  custom,  the  venue  of  the  1972 
meeting  was  selected  and  Professor  C.G.  Phillips,  F.R.S. 
and  Professor  D.  Whitteridge,  F.R.S.  of  the  University 
Laboratory  of  Physiology,  Oxford,  were  askeu  to  make 
plans  and  implement  them.  With  the  aid  of  an  Organizing 
Committee  of  eight  this  was  done,  and  the  meeting  duly 
took  place  at  St.  Catherine's  College,  Oxford. 

Such  a  gathering  of  some  140  neurobiologists  could 
only  be  brought  about  with  considerable  financial  backing, 
acknowledged  in  the  program  reproduced  here  in  Annex  A, 
and  including  a  grant  from  the  European  Research  Office 
(number  DA-ER0-591-72-G0017) .  In  return  for  the  ERO 
grant,  the  organizers  will  furnish  a  critical  report 
of  the  proceedings  which  will  be  made  available  to 
interested  U.S.  Army  neural  scientists. 
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The  international  character  of  the  meeting  can  be 
seen  from  the  breakdown  of  nationalities  represented, 
the  names  of  the  individual  members  being  reproduced 


in  Annex  B: 


Australia  2 
Belgium  2 
Canada  1 
Denmark  2 
Finland  1 
France  6 
Gernany  4 
Greece  1 


Total:  104  (138 


Hungary  2 

Italy  4 

Netherlands  4 

Norway  9 

Sweden  9 

Switzerland  3 

UK  (excluding  34  39 

from  Oxford) 

USA  15 

including  Oxford) 


Since  a  technical  report  is  forthcoming  under  the 
terms  of  the  ERO  grant,  the  present  notes  will  be  limited 
to  generalities  except  for  two  topics  which  may  be  of 
special  relevance  to  the  Army  program.  The  meeting 
was  attended  by  the  present  writer  because  of  the 
unavailability  of  a  suitably  qualified  neurophysiologic v. 
from  Walter  Reed  Army  Institute  of  Research  or  Dr.  Ralph 
Sonnenschein  of  ONRL. 
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Comment 


One  of  the  purposes  of  this  series  of  international 
meetings  is  to  expose  to  free  discussion  among  experts 
different  facets  of  neurobiology.  In  Stockholm  in,  1966, 
for  example,  the  subject  was  "Inhibitory  Neuronal 
Mechanisms;”  in  Norway  Jn  1969 ."Excitatory  Synaptic 
Mechanisms;"  and  this  year  in  Oxford,  "Patterns  of 
Organization  in  the  Nervous  System  and  their  Development." 
In  enlarging  upon  the  1972  title  the  organizers  stated 
that 


"instead  of  concentrating  on  the 
properties  of  single  cells  and 
relatively  simple  networks,  we  shall 
try  to  see  how  we  could  advance  our 
undertaking  of  the  structure  and 
function  ‘j f  the  more  elaborate 
neuronal  organizations  on  which 
depend  such  higher  abilities  as 
stimulus  generalization  3nd  pattern 
recognition,  combination  of  simple 
movements  into  sequences  o±  movements 
and  skilled  performances...,  especially 
of  the  processes  whereby  the  >  ecessary 
neuronal  connections  are  established 
during  the  growth  and  development  of 
the  individual." 

A  glance  at  the  program  (Annex  A)  will  suggest 
that  these  aims  were  pursued  by  imposing  deliberate 
limitations  on  subject  matter:  to  a  large  extent  the 
discussion  of  the  establishment  of  necessary  neuronal 
connections  was  confined  to  13  papers  on  visual  mechanisms 
and  seven  on  afferent  motor  and  somatosensory  projection 
and  processing  in  the  cerebral  cortex.  At  the  peripheral 
end,  four  had  to  do  with  nerve-muscle  interactions;  and 
several  dealt  with  synaptic  development  within  the  cortex 
in  its  functional  and  architectonic  aspects. 

The  meeting  went  off  very  well,  with  much  lively 
discussion  dominated  and  illuminated  by  the  comments 
of  Sir  John  Eccles,  a  genial  spirit  -  in  both  the 
insular  and  the  continental  senses  of  the  word  -  who 
in  his  informal  attire  put  one  in  mind  of  a  sort  of 
scientific  Picasso.  All  the  same,  if  there  were  any 
new  points  of  view  of  general  significance,  they  were 
hard  to  discern  among  the  mass  of  experimental  details. 
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It  would  have  been  desirable  to  devote  a  final  session 
to  generalities,  real  or  imagined,  or,  lacking  either, 
to  relate  the  various  contributions  to  each  other  within 
some  sort  of  conceptual  framework.  Time  was  in  fact 
reserved  for  a  general  discussion  but  it  permitted  only 
very  brief  summary  and  prognostic  statements:  Creuzfeldt 
and  Whitteridge  on  visual  pathways,  Mountcastle  on  synaptic 
pathways  -  scholarly,  witty  and  systematic  in  their  respective 
styles,  but  failing  either  to  reveal  a  large  elegant  structure 
on  the  one  hand  or  to  confine  the  diverse  materials  within 
a  nutshell  on  the  other. 


The  formal  papers  and  some  of  the  remarks  made 
left  me  with  one  or  two  lay  impressions  concerning  the 
present  state  of  affairs: 

(1)  Electrical  transmission  in  the  cerebral  cortex: 

Never  actually  demonstrated';  but  Eccles  remarked  that 
we  are  committed  to  the  idea  that  all  communication 

in  the  central  nervous  system  is  by  nerve  impulse,  adding 
poetically  that  we  must  listen  as  the  nerve  cells  speak 
their  language.  The  words  are  said  in  the  midst  of  loud 
noise,  and  the  message  can  only  be  delivered  if  there  are 
many  lines  in  parallel:  Eccles  questions  the  existence 
of  inoperative  synapses.  MacKay  of  the  University  of 
Keele  said  that  if  detection  of  coincidences  is  necessary, 
as  multiple  pathways  would  seem  to  imply,  the  number  of 
synapses  should  be  proportional  to  the  square  of  the 
number  of  neurones.  These  considerations  might  be 
expected  to  lead  away  from  the  prevalent  emphasis 
on  evoked  potentials  following  senori -motor  stimuli. 

More  intimate  microphysiologicai  studies  of  the  cortex 
are  needed  in  order  to  understand  the  intrinsic  nature 
of  cortical  activity  and  to  define  -  as  V.B.  Mountcastle 
of  Johns  Hopkins  expressed  it  -  the  cortical  "operon" 
that  responds  to  an  input. 

(2)  Cortical  involvement  in  Simple"  processes :  Mountcastle 
remarked  upon  tho  demons t rated  aclTvi ty™d?”tHe'  entire  nervous 
system  during  training  for  simple  tasks.  As  a  relief  from 
evoked  potentials  and  ultrastructure,  the  meeting  was  given 

a  simple  demonstration,  with  human  subjects,  of  the  access 
of  muscle  afferents  to  consciousness.  The  sensations  ac¬ 
companying  reflex  flexion  of  the  arm  brought  about  by 
100  Hz  vibration  of  the  biceps  were  registered  by  in¬ 
structing  the  blindfolded  subject  to  ’’track”  the  movement 
by  flexing  or  extending  the  other  arm:  The  tracking  arm 
failed  to  follow  the  vibrated  arm,  with  an  error  of 
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10  -  40  degrees  m  the  elbow  angle.  The  observation  is 
compatible  with  the  opinion  that  vibratory  excitation 
of  spindle  primary  endings  produces  a  stretch  reflex; 
the  evidence  provided  by  the  tracking  arm  shows  that 
the  subject  felt  that  the  biceps  had  been  stretched. 
Indeed,  when  the  reflex  flexion  was  prevented  mechan¬ 
ically,  the  tracking  arm  was  extended. 

In  the  second  demonstration,  with  Professor  G.S. 
Brindley  very  appropriately  serving  as  subject,  the 
whole  hand  was  paralysed  anoxically  by  occluding  the 
circulation  at  the  wrist  with  a  sphygmomanometer  cuff. 
Brindley,  who  with  P.A.  Merton  has  doubted  the  role  of 
muscle  afferents  in  kinesthesia,  was  able  to  detect 
passive  movements  of  the  fingers.  The  sensation  could 
arise  only  from  the  muscles  attached  to  the  finger  :oints, 
which  are  situated  in  the  forearm  above  the  occlusion. 

(3)  Role  of  excitation  and  experience  in  development 
and  regene rat ion!  The  long  recognized  importance  of 
excitation  in  establishing  correct  functional  relation¬ 
ships  (cf.  ref.  1)  was  stressed  in  several  papers,  both 
in  connection  with  the  innervation  of  muscle  (v.  infra) 
and  in  the  development  of  binocular  vision;  the  latter 
has  important  practical  implications,  as  D.  Whitteridge 
said,  in  the  common  treatment  of  squint  and  other  visual 
defects  by  prolonged  occlusion.  To  be  sure,  these  are 
not  new  ideas,  but  they  often  entered  into  the  discussion 
and  some  new  experimental  evidence  was  presented. 

(4)  Chemical  mechanisms  and  techniques:  Given  the 
strongly  electrophysiolbgical  orientation  of  the  meeting, 
it  is  not  surprising  that  while  the  evident  importance 

of  chemical  recognition  of  a  neural  target  by  a  develop¬ 
ing  neurone  (cf.  ref.  2)  received  frequent  lip  service, 
there  were  no  contributions  to  an  understanding  of  a  kind 
of  chemical  specificity  quite  as  extraordinary,  in  its 
way,  as  that  of  the  immune  reaction.  There  was  in  fact 
one  paper  (v. infra)  in  which  modern  physicochemical 
techniques  were  essential  to  the  investigation.  There 
was  another  m  which  the  migration  of  injected  radio¬ 
active  aminoacids  was  used  in  tracing  the  development 
of  neuronal  pathways  and  in  identifying  the  target  area 
in  the  amphibian  retino- tectal  connection,  but  this  did 
nothing  to  illuminate  the  chemical  nature  of  the  target- 
directed  tropism.  It  was  also  clear  that  a  chemical 
mediator  must  be  involved  in  confining  the  sensitivity 
of  the  muscle  fiber  to  acetyl  choline  to  the  end  plate 
region,  a  condition  that  changes  to  one  of  disseminated 


hypersensitivity  upon  denervation.  Chemicals  must 
enable  the  growing  nerve  fiber  to  recognize  the  correct 
muscle,  or  must  inhibit  innervation  of  the  wrong  muscle, 
as  well  as  playing  some  part  in  determining  the  physio¬ 
logical  performance  characteristics  of  the  innervated 
muscle.  Yet,  strangely,  there  was  neither  experimental 
evidence  nor  informed  speculation  as  to  the  nature  of 
these  substances.  The  nerve  growth  factor  was  totally 
ignored,  as  was  the  work  of  Hyd^n  -  critically  reviewed 
some  years  ago  by  one  of  the  participants,  S.W.  Kuffler  - 
and  the  well-known  experiments  of  Kerkut  on  centripetal 
axonal  transport  of  small  molecules . 

Trophic  Interactions  of 
Nerve  and  Muscle 

Presenting  work  done  in  part  in  Katz's  laboratory  (1) 
and  later  in  his  own  laboratory  in  Oslo,  L^mo  showed  that 
development  of  hypersensitivity  in  single  fibers  of  the 
rat  soleus  muscle  can  be  prevented  by  direct  stimulation 
for  several  days.  A  second  consequence  of  stimulation 
is  that  the  fiber  acquires  contractile  properties 
characteristic  of  one  innervated  by  a  fast  nerve. 

L0mo  also  reported  success  in  obtaining  a  doubly 
innervated  fiber.  This  was  done  by  transplanting 
the  fibular  nerve  on  to  the  soleus  muscle  and  then 
placing  anaesthetic  "cuffs"  around  the  sciatic,  render¬ 
ing  it  silent  though  still  intact. 

Vrbovd’  similarly  had  adopted  the  hypothesis  that 
denervation  hypersensitivity  is  due  to  inactivity. 

In  a  short  paper  (4)  she  had  tested  it  by  examining 
hypersensitivity  in  neonatal  rats  prior  to  the  develop¬ 
ment  of  end-plates,  arguing  that  these  muscles  should 
not  fibrillate  and  so  should  develop  enhanced  denervation 
hypersensitivity.  This  was  found  to  be  the  case  for  the 
excised  denervated  soleus  muscle  when  compared  to  that 
of  an  adult  animal.  In  the  same  paper  the  results  were 
described  of  bilaterally  denervating  rat  soleus  muscles, 
stimulating  one  side,  and  then  comparing  sensitivities 
to  acetyl  choline  after  excision.  The  stimulated  muscles 
were  much  less  sensitive  than  the  others. 

A  rather  surprising  insight  into  a  possible  mechanism 
of  denervation  hypersensitivity  was  provided  by  auto¬ 
radiographic  observations  which  showed  chat  cell  division, 
accompanied  by  phagocytic  invasion,  occurred  in  the  de¬ 
nervated  muscle.  Cytotoxic  drugs  which  inhibit  cell 
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division  brought  the  ACh  sensitivity  back  to  normal 
values.  Vrbova  speculated  that  the  phagocytes  increase 
the  accessibility,  of  the  fiber  membrane  to  ACh. 

The  third  paper  in  this  area  was  that  of  R.F.  Mark, 
adequately  summarized  in  the  abstract  (Annex  A) .  The 
points  made  there  were  illustrated  and  supported  by 
experiments  in  which  nerves  to  extensor  and  flexor 
muscles  were  switched  and  the  tendons  reversed.  It 
was  also  shown  that  in  the  salamander  limb  (the  muscle 
fibers  of  which  have  polyneuronal  innervation)  the 
spinal  nerve  territories  of  the  limb  were  unaltered 
by  reinnervation  -  a  fact  explained  by  a  scheme  of 
competitive  synaptic  repression  inaugurated  by 
^recognition  between  neurone  and  target  site  and 
emission  of  an  appropriate  signal. 

These  papers  were  of  special  interest  to  our 
office  m  connection  with  recent  work  on  the  neural 
control  of  muscle  regeneration,  a  proposal  for  further 
investigation  in  Buller’s  laboratory  at  Bristol  being 
currently  under  consideration. 

Neuroglial  Involvement  in 
Synaptic  Remodelling 

The  interest  of  W.E.  Watson’s  paper  lay,  for  me, 
largely  in  the  fact  that  alone  among  the  speakers  at 
the  symposium  he  uses  very  modern  physical  techniques 
for  examination  of  single  cells  isolated  from  the  brain 
after  various  physiological  and  physicochemical  manipu¬ 
lations  of  the  nervous  system,  these  methods  included 
determination  of  cell  dry  mass  by  interference  microscopy, 
nuclear  and  nucleolar  nucleic  acid  by  ultraviolet  absorption 
microspectrography ,  ana  metabolic  activity  by  radiouridine 
uptake. 

In  his  early  published  work  between  1965  and  1969 
Watson  ( S - 8 ;  cf.  Prestige,  ref.  10)  had  demonstrated  the 
retrograde  movement  of  radioactivity  associated  with 
labelled  aminoacids  along  a  muscle  nerve  in  the  rat. 

He  had  also  shown  that  hypoglossal  axotomy  or  neuro¬ 
muscular  blockade  produced  by  botulinum  toxin  caused 
transient  increases  in  the  total  and  the  nucleolar 
nucleic  acid  content  of  neurones  isolated  from  the 
hypoglossal  nucleus.  Similar  changes  of  nucleic  acid 
content  were  produced  when  the  hypoglossal  nerve, 
implanted  "passively"  in  the  ipsi lateral  s ternomastoiu 


7 


muscle  with  intact  innervation,  was  "activated"  by  cutting 
the  spinal  accessory  norve.  Thus  transfer  of  information, 
presumably  by  a  chemical  messenger,  seemed  established. 
Other  experiments  (9)  demonstrated  that  the  dendritic 
tree  of  hypoglossal  neurones  in  the  rat  medulla  retracts 
following  hypoglossal  nerve  transection  or  injection  of 
botulinum  toxin. 

Watson's  more  recent  work,  published  in  part  in  the 
form  of  abstracts  (11-14)  and  presented  at  Oxford,  shows 
that  information  about  presynaptic  or  postsynaptic  events 
is  passed  also  to  the  cells  of  the  neuroglia,  thus  bring¬ 
ing  new  insight  to  the  vexed  question  of  neuroglial 
function.  Fo.*  example,  increase  of  the  ambient  potassium 
concentration  by  ventricular  perfusion  leads  to  a 
transient  increase  of  the  dry  mass  and  nucleolar  RNA 
of  astrocytes,  as  determined  by  isolation  of  single 
cells.  On  the  other  hand,  ependymal  cells,  in  these 
and  later  experiments,  remained  unchanged.  More  striking 
results  followed  other  stresses  such  as  prolonged  de¬ 
hydration  of  the  animal,  axotomy,  botulinum  toxin, 
and  "activat'oa"  of  the  transplanted  hypoglossal  nerve 
in  the  manrt/  already  described.  These  changes  take 
the  form  n*  .-’’at  Watson  calls,  in  axonological  termi¬ 
nology,  c  Diphasic"  increase  of  astrocytic  dry  mass 
and  nucleolar  RNA  -  meaning  two  successive  transient 
incr;rses,  with  normal  values  intervening.  The  first 
hump  ic  attributed  to  changes  in  the  noradrenergic 
presynaptic  boutons,  and  the  second  to  re-expansion 
of  the  retracted  dendritic  tree.  The  same  sequence 
of  events  was  seen  in  cells  prepared  from  the  para¬ 
ventricular  nucleus  after  injection  of  6-hydroxy- 
dopamine  into  the  left  lateral  ventricle. 

REFERENCES 


(1)  Kandel,  E.R,,  and  Spencer,  W.A.  1968.  Cellular 
neurophysiological  approaches  in  the  stu< /  of 
learning.  Physiol.  Revs.,  48,  65-134 

(2)  Guth,  L.  1968.  "Trophic"  influences  of  nerve 
on  muscle.  Physiol.  Revs.,  48  ,  645-687 

(3)  L0mo,  T.  and  Rosenthal,  J.  1972.  Control  of  ACh 
sensitivity  by  muscle  activity  in  the  rat. 

J.  Physiol.,  221,  493-513. 


f  /T HIT**  ^.3i^rr--» 


(4)  Jones,  R.  and  Vrbovd”,  G,  1970.  Effect  of  muscle 
activity  on  denervation  hypersensitivity. 

J.  Physiol.,  210,  144-145  P. 

(5)  Watson,  W.E.  1968.  Observations  on  the  nucleolar 
and  total  cell  body  nucleic  acid  of  injured  nerve 
cells.  J.  Physiol.,  196 ,  655-676 

(6)  Watson,  W.E.  1968.  Centripetal  passage  of  labelled 
molecules  aiong  mammalian  motor  axons,  ib.,  196 , 
122-123  P. 

(7)  Watson,  W.E.  1969.  The  response  of  motor  neurones 
to  intramuscular  injection  of  botulinum  toxin 

ib. ,  202,  611-630 

(8)  Watson,  W.E.  1969.  Some  metabolic  responses  of 
motor  neurones  to  axotomy  and  to  botulinum  toxin 
after  nerve  transplantation,  ib.,  204 ,  138  P. 

(9)  Sumner,  B.E.H.,  and  Watson,  W.E.  1971.  Retraction 
and  expansion  of  the  dendritic  tree  of  motor  neurones 
of  adult  rats  induced  in  vivo.  Nature  (London), 

233,  273-275 

(10)  Prestige,  M.C.  1970.  In  vitro  study  of  developing 
neural  tissue  and  cells:  past  and  prospective 
contributions  in  F.O.  Schmitt,  ed.,  "The  Neuro- 
scienccs:  Second"  Study  Program,"  73-82, 

New  York:  Rockefeller  University  Press. 

(11)  Watson,  W.E.  1971.  Some  metabolic  responses  of 

k  rat  neuroglial  cells  to  perfusion  of  the  central 
ventricles  with  artificial  cerebrospinal  fluid 
of  abnormal  composition,  ib,,  218  ,  88-89  P. 

(12)  Sumner,  B.E.H.,  and  Watson,  W.E.  1972.  A  simple 
method  for  obtaining  autoradiographs  of  single 
isolated  neuroglial  cells,  ib . ,  222 ,  119-  120  P. 

(13)  Watson,  W.E.  1972.  Changes  in  glial  cells  of  the 
hypoglossal  nucleus  after  axotomy  of  the  hypo¬ 
glossal  nerve,  after  botulinum  toxin  and  after 
innervation  of  denervated  muscle,  ib . ,  222 ,  144  P. 

(14)  Watson,  W.E.  1972.  Change  in  dry  mass  of  astrocytes 
following  intraventricular  injection  of  6-hydroxy- 
dopamine.  ib.,  22  3  ,  31-  32  P. 


9 


»v  ;  '  'V'TTC'VJ'  **«»-w«*  .  y  ,  V^ripjV'  * 

Wj?<? 

$>’,* 

rv 

If'-., 

tu 

f 

$1  % 

% 


"'  ***s  -•*— ^>  *-  '-3  <*' *•?/-,> s vv -t  »’»^v^ra=<r«-;  ***■(«&■ 


ANNEX  A 

SIXTH  INTERNATIONAL  MEETING 
OF  NEUROBIOLOGISTS 


Patterns  o£  Organization  in  the  Nervous  System 
and  Their  Development 

St.  Catherine  s  College,  Oxford 
18-21  September  1972 


ORGANIZING  COMMITTEE 

G.  Gordon 

C. G.  Phillips 
T.P.S.  Powell 

D.  Whitteridge 


University  Laboratory  of  Physiology 
Parks  Road,  Oxford,  0X1  3PT 
England 


10 


«•  „  C 

x3  2  E  •= 

®  U  c  „•  2  c 

*i  *>  >  K  8  « 

ICoS’J? 

5“iu^r 

S  .£  p  .«  a  o 

«■  2  1  a  c  ,y 

13  up 

i  •£ s  i  -g  § 

“  C  “  g  V,  „ 

*  5  V.  c  £ 

*>  •  -  a.  -z  o  *£ 

«  §  ■§  . 
r  .  *i  vi  C  >  -! 

r  i>  a  it  >  v3 

t;  8  s  •c  tj  .,  o 

a  u  a_  c«- 

3  .“  £>  =  o  -2  3 

0  Q.  g  -  °  t  f 

•s  o  .5  s  -o  o  B 

05,5,-505 


ir  ,.  x  P  £  o  - 
«  o  -o  0  t  c  2 


■n  c3  3  J  X  5 

C  O  O  U  S  ®  ® 

o  -c  0  o  p  ■£  c 


o  -c  0  O  D  ■£ 
x  0  t  8  £  .. 


S  8  S.s  2 
S  g.S3  ° 

Sfll  -2 
£  J:  8 .2  5: 

c  0  a  a  | 

MM  2 

oll.C  4 

1*2  | .B  8 

J:  4>  E  d  o 
o  __  u  °  > 

■gTS  s  s  • 

os  o  2  g  -5 

■S**5  I  2 
*5  1^.-5  2 


*  *4  |  S  8  3. 

f  5  «  S"S  O 

t  Hi  5^  2 
JrosaJ 

iSfilSSii 


y  0  -  p  > 
-  *5  05  K  c 

2-  o  o  —  '” 

8  aH^i 

£  i-go-s 

S  x5  o  8 

a  X  -0  •£  a. 


!  t  \ 
1  i 


4)  D  <- 

H  •£  <2 

•2  .£  _• 

4)  v*  O 

U  O 


_  |  9 
S  -2  .1  J  „ 

£  S  g  X  o  <  ■£  3 

a  S  o  -c  -O.o 

«,  ?  "  •£  5  |  £•-  § 

■£  o  ^  p  5  —  4) 

00 s|ig; 

n  *£  hi  s  *  - 

5  f  0  .£  i  o  0  r*  •- 

i'I  r»:  s-g 

'  >  c  P  •-  4)  ii-  a'c 

p  „  O  u  "  s.  — 

4Eoo»*.^u0-o«,o 
r£  *t  j«  t  •  -  J2  c  -  t; 

8-cp°q.S-e-.8 
“•?"  c.o  ?  5  E  °5 
21  cilt  c“ 

xr'8cu£Q-o.S«) 

—  %•-•-  o  -  (o-Q—JC 
o  X  «-  a°  •-  .p  — 
o  j:  o  o  •»  a-£  >•§  c 

X  -  &  S  o  ■? 

5.2  ioc;J,.SS  c 

*s-k  5,2  oTj  k  .  S 

c  i  c  i  •■  t  £  o  ,S  « 
o-d£  «  St  E  «  U  a 

^“^S'S-rO'a. 

X  £  0  u  “  ®0  X  X 

£  e  .£  0  o  °  3 

•s ::  s  -s  U  8  s  I  jj 

g  JO  I  _x"a 

otocc 

.auGU^r-C^x 

<caouTtLL.iT 


°^o  1  g»2  i 

E  S  O  -•  T2  2.  O 

O  u  —  3  c  5  £ 
“  c  o  •-  «  C  ~ 

§  111  C  ?% 

1  g*s  |!  j « 

35  0  1  «  °  £  .? 

f-  *y  o  w  s  ®  ^ 

>  o  y>  3!  o  a. «  " 

c  .2  <1  3  t  •£  o 

D  M  jQ  *0  ,£  — 

a  >.  a  o  °>  — 
o  ^  —  c  £  c  *r 

•°  «  S  T.  5 

■S  «  J  £  0  f,  = 
|*5  j  o J  8 
=  S  9-J«  *B  • 

v  1:  x  *  £.£.*- 

v  O  “  2  O  O 

c-  «  -s  $ 

•«  U  S  »0Q  O  ® 
•O  SsS~  =  !S  S 
-5  •£  w  Is  o  -s 
.y  _  o  o  >  c  o 

« “i  ii  :  x" 
•.?  .S  e  «  J2  I  s 
0  c  b-x  ,o  !  . 

k  o,>  «  5  o  o 

u  -  —  X  “•  v  E 

P  >*.  0  O  -■  O  «" 


£  8 

~0  '*";  JT 

„  r.  J>  ot 
i  Oji  „ 

ii  —  E  s-*2 

U!i« 

c.  c  o  C  *0 
■£  °  .y  ^  t 

**!  Ui 

•;  B  HI 

■;  o  5  o  S 
.-  c  0-0 

§  -  -5  •-  S 

sl^S 

«  8.7  4  « 

“»1it 

S  g  8: 

4»  •-  D  E  >  , 

.C  J?  *  O  h  O 
C  2  o  -C  U. *  > 

Jll 

—  O  o  0  —  c 
-.  a  o  u  «  ^ 
2  -g  w.  S  3  2 

-  8  S  E  |  | 

■5  V  u  —  c  -c 

%■£  S  1  «  0 

<2®  e  O  -£8 

2  -5  ■§  c  3  p 
■p  |  5  ° 

2  w  —  •-  cl 

o  4)  O  LA  ,i  o 

*444*8. 

— .  4*.  "O  O  ** 


-C  i)  4 

O  y  4:  1 

:  »t 1 

o  o  c  J 


s-8^- 
*  8  .  8  4 

5  5  |  !  I 

£  i  S*  j  § 
*-  0. 

niH 

c  o>  -*  o  D 

6  £  1  .2  ^ 

flS-8*  g 

e  2  -5  2  2 

■§  x.y  J  3 

■|I1S  S 

•»■§  8  g  6 

8t=  a  ° 
1|44  8 

liii 

01  o  o  y  t 
<1  -5  g  o  c 
o:  X  6  u  0 


u|  f=c-]4  f 

xvE  o.=  ,?d  o  _  i. 
•°  o  3  .i  .?  5  E  c  J  "5 
^  r  ^  3  ;  >  o 

2.2  s  g j -g ■«  §  * r  « 

C  1;  **■  I  *  2  o  v  -O  qo 

.1  r  !i.i-i!M 

S  C  J!  X«K  ^  an  0  j 
o-vcc’s: 

=  *5  iSnSj  oo?!o 
g  £  'Z  S  §  -5  -g  0  --  *  c 

.2  I  ?  8  I  i  !  5  .S  .8 
I  8  “  ^  *8  o  1  «  ll  j 
|  Ms  8*  ss;1® 

I J  8 1  8  -E  1 1  M  » 

§  =  £  I  8  8  =  *  l  °>  2 

■“t  ,c«gl»Mc 

#>  Z!  n  r*  ^  “o  C 

o  C  o  »*  ^  v  C  *•  'iJ 


s£:6^i4gc'gi 

UaUPt-org! 

Oo30il‘KrQ.0 
cSoo-^ogac. 
S  >>.c  x  ;  ■  >  *:  0  o  1 

0  in  n  ^  ,JJ  4)  i n  v 

058-1  o*5  I  T?  S  - 

,S  —  "p  I  V  £  o  X 

■£  2  a  J’s.i---  P 

»c!«x?«lc 
oj»-  cl^j  v»  t  o.  e  —  • 


E  —  P 

°±  3;  :£ 

3  e^-£  •■§  oOt 

.Ik  1  g54*iu 

z  OpQ.c«v,0_ 

??Soog8isS 

C  0  ^  ^  C  -  e 

4  “  •!  ii  ■g  ii  ^  1  -5 

5  8  i  &  0  ■§  3  8  &4i 

•  '3.  £s,S«*  i.S 

®-Xc«ocO 

oO'«P.S‘-g>2<T 

w  -  ®  3  £  '•  o>  .  J 

s  3  i  :>  °  •!  -§  1 
g*->8gfi=^ 

linn  ii- 

-  "  -  r  2  “  o  ^  i 

3  ,c  "i  .£  g  8  •£  q-  J 

x  >  X  ^  ^  A  E>-  p  , 

•f  i »  &  •  i  9  -  ° 

Sipx=— "s-y 

ij.g  ISlifl  i 
J 

2  .c  'P  c  Is  8  *.  }%  0 

o  *~  o  o  IS  Jb  n  ^ 

35^tSs>. 
p  Z  o  0  c  o  •- 

C  u.  n  4l  s  Ji  n  o  u 

£°  gj  aji  ? 

^Oc.yoPc'OS 

=  8  lx  a4.s  8  8. 


12 


&&2&S&ZSS 


svff»e?!!“??»rwj»**  •s^ssj'iifW  - 


'1  ! 
\j  P 

r'-  o^> 


„  o  **  c  ~ 
f  ^5  S  O 
■>  g  .£  x  X 

i!  -  £  c-  8 
2.  o  no-  ••- 
£  o  o  g  2  o 

ijMS*  x 

“  l;  |  S  .>  ±  x 

•^rPl  t 

0  J-  S  2  41  £ 

•:  t  5  jtit  8 

?  S  ,2  l  -  .  r 

Q.  -*T  X  5  ©  U 

Cl  v»  O  **  >  -n  CJ 

r  ^  ©  v.  ©  g  c 

S 

o  *1  n  f-  —  i) 

x  'S-'s  -  e  _ 

“  c  o  -  “  «  o 

>  c  —  x  O  >  3 

0  '■>  v  1c  2  0  •- 

I 

t,  -e  •£  “c  ■*  2 

o  >  »  2  J  g1  C 

T*  **  ~  *£  «-  rj 

©  -~,  **  O  >  O 

£  a)  51  5  V  €  u- 

X  U _ £  w  •>  o 

©  •£  a  -  __  v 

f'sIS*6'  .1 

c  .2  n  o  o  x  6 

.o  -  a  x  c  >  $; 

fi  <■  q>  *•  2  »f  v 

O  !;  O  o  r 

•o  <5  "o  3  *?>  «  P1 

*s  «  -S  -S  “  « 

£  n  x  o  S:  -O 

°  c  x  g  V  c 

U  o  a.—  £l  o 


W  0  n  « 

4%  w  u  °  ■- 

£  3  g  O  -  r 

•-  (I  (J  r  Q. 

3  C  ft  3  U  O 

ir  i5  y  2o 
©  c  «-  o  *o  5  5 

i-O  r  r  *i  3 

®  5  P  Ui  ^  "  ii 

15.  ijJJ* 
1?  I  iJjTi 

.;  •  r  s 

>  ?>  W  «rt  n  ,S  3 

.  ©  x  t:  x  p 
a  o  -°  2  .2  c  .2 
•3  il>  c  >  .5  tj 


15*5 

>  ^  v  trt 

«  n  -o  3 
OO  n_ 

1*1* 
o  o  o  i; 
c  j:  .-  jo 

3  c  -5  5 

Eo» 

2i'PS 

—  c  .2  £ 

.S|*S 

a  1 .2  2 

1  S*9  * 

<2‘c'S.^ 

c  -  6  - 

>-  *3  °2> 

©  O  £  © 

g  a  l-i 

2  «  c  y 

p  0>  o  V 

2>?i  2 

C  8  .  g> 
«•  o  M  .- 

5*  «  8  *c 

fErfi 


!■§  _ 

.  **•  ^ 


£  I  j 

-  J  8 

P  -fl  c 

G  »  _S 


>*  o  ® 

O  c  _Q 
O  3  — 

o  — 

o  s : 
I  -5  .| 

*  O 

5*3? 

8  8  S 

*•  C  o 


IJ^ 

w  o 
O  Jj*  O 
-c  t:  c 

-  o  3 

o  ^  C 
o  -s 
tj  *j:  c 


,  t 

a  g.  i 

3  O)  ^ 

is  3  ■£ 

•-  «A  c 

*U  _  3 

O  0  c 

6 15  • 
5  12  ^ 

X^£  @*  4> 

^  o  g.'S 
>  0  5 
2  •)  4)  C 

S  “O  •£  0 

SsE  OJS 
41  O  c  — 

?|  11 

41  4) 

*  u  ?!  ti 

3.:^ 


si 

W  U 

51  & 

ill 

>  w  C 

i> 

15  -o  2> 

v»  j:  2 

c  ~  u 
§1^ 
s£  «  J 

■S  .  I 


•00“ 

Cj  >*-  -Q 


v»  -C  4> 

S  S) 

8.  °>  o 

g  -E  -£ 

1^-5  ? 


t>  «)  .2 

fS  —  J 

.‘■6  5 

5  8  g 

3u.  O 
JJ  O  U 
*0^4) 

U  O  J3 
©  §  C 
J3  u  O 

or 

a  j* 

g  g-l 

2  w  u 

V  W 

oil  . 
gf;  § 

^fst 

J  °  ci 
■so  Jr 

.sis  § 

rj> 

^  J;  J  O) 

cS'°i 

^  "H  o  u 
o  ^  n 

tt.  C  .£  Q 

2  ^  i  e 

2  o 


13 

© 

*£ 


2.  .-ji 

v»  c  r 

c  O  o  s. 

4>  g>—  O 

.  £  0  o  a 

i  3 ‘it 
rs 


.'’six 

f  >  r  “  g 

'  X  o  .  *- 

2.  v,  >n  g 

5  S  V  .1 

0  r  o  g 

•o^u  o 

J>  .S  o  “■ 
2-t, -o^S 
o  .2  o  -g 

J  =  4>  41 

**  “  •£  c 

C  C  ^ 

"  “osi 

15  .0  £  fi 

■g  §.I- 
SjjI's 

3ii-i 

c  '  u^-2 

o  8  £J 

a*ft.  ”  t* 

o  T> 

S  4.  o  Ji 

2  ■£  <N  ‘Z 
^  .  To 

in  O  -  £ 


_  si 
2  -=  _ 
o  eg 

T3  g  —  .- 

«*  e  1 3- 

0*2  K  2 

2  o  „  5, 

,!  .M  ■- 
S  *5  •?  i 

t)  O  3  5 
^  w*  O  P 
o  x-~  o 

c  5  2  >» 

-  j  ;  jd 

.  *£  J  *D 
^  O  X  © 
X  Q.  O  ,t 
0  —  ?  o 

,  S  o  x  x 

■£  «  o  " 

8.  s  5-g 

_  c  s  j 

8  J2  J  x 
.£<00 
a.  ®  e  S 
'•>  .2  ox 

c  2  JJ 

41  41  e  °- 

5?S“ 
sS  °  ££ 

2  C  w-  ’ 
^•2  0 
^  3"— 

2  A,  52  c 

J=  _n  >£  p 

2- 1 

5  c  -  s 

8  o  2  <r 

—  r  ©  — 
o  I  j>  2 
.2  -I  ’5  g 

>  o  .2*  > 


g  |K  | 


ti)  o  |E  o  . 

•£  g  8  j 

D  •-  C  -C 

•o  t;  «  0 

■g 3-  g , 
S  2  s  o 

•C  a—  “ 

-i  i 

a  O  2-  « 

V  S  nE 

3  c  ;  E 

X  *-  x  t: 

»s:i 

S  4)  X  k 

E  £  x  E 
o  --  p 

r  e*u 
^  .c.  .£  v 
*“«»**• 

1 3  3  i 
t  M  7 
lSe« 

X  -  5  £ 

ill  s 

■i  ,c  x  iS 

-0*2-1 
.2  x  c  .5 

-o  o  o  *- 

2  *u  u  © 

illi 

•r  o  u 
•f  o  ©  a: 

t>  t*  u  *P 

€■£■£1 


e  i 
2  -c  s 


© 

CO- 

Is  Ml  SS-5J 

iUMoojlS 

n_0  «a  u-C  X  n 

•  c  r-  o  m.  Z  0 

s  X  J7  2  vi  c  ©  — - 

1  w  4 •  D  piC  •—  .  1  ^p  M 

|v.«.cctc-o?,X5 
.  4i  ~  ej  n  *  O  ;—  ,2 

.  l/l  4i  “  3  i  ^  v.  *■ 

;  ^  o>i2  E  x  *•  2  0  0 

1  *  *S  O  f-  I5  e  -°  4)  t5 

■  _  c  u.  5i  o"!2° 

!fi|2|g-9Sw3 

ri 2  §-11  i-ai- 

;  2  4)  O  U  X  4,  S=  “  v 

S’-0  «  *»  „  ■»  S  .£  ■£ 

!  ”  .c  o>£  >  >.  a  >. 

'  c  -  .£  u-  o  0  g  ^'x' 

l.=  0*.0“cccC  . 

1  •■ ■£  1 5  1  g  J  s  s 

I'i  8-1  «  Si 

ito“l§So|g 

;  nn  S.2o.sg>co 

j-  S’  r  0.  o  *  e 

i  V  1  •g.x  0  -=  S.T. 
■,>«pxu.mE>X 
:§2xg,“°p28. 

i  c  I  s  .2  f  s  E  8 

:  J  ^  .2  *g  ‘o  5  o  '5  G  • 

M^oISoS“-S 

!  E  ?'£  s.5  IS7  “ 

:  v  b  a»o  *  o':  2  8 

Z'v*o*-V‘-£°c 

:*~xcc©it=8«5 

JC.SXMCn-f©^, 

: 

:  ^*z  o  ux  ©  S  p  £  *£  • 

f  O**-.  O  w  U  w  C  t*.  *. 


o  «  v  3 

«!  t  £  (S 

g  6  4,  . 

•x  »  ■£  5 

2  ~  t>  x 


w  vl  i.  n  ^  "  ci 

=  ?  o  s  °'f 

©  0  _C  1  r-  *S 

«»  “^25  L 

V-  _  O  -r  ^  'z  O 

°c22'o«Oc 

„  £^;Xii  o>4)  S 

05-  O  S  £  0  2 

i  J  8*  „  “  S  o' 

w  “Z  O  ^  N 

f  2  |  J  £  M  '| 

^-uE-piiS 

OZiiiOgOo 
V  o  —  •-  v>  C  .0 

x  v.o  o  'z  a. 

.0  £5  2coo 
—  Ji  g  4)  O  O 

T>  o  .  oiS;ij.E 

•“  .S  4/*  —  _  © 

*-  O  o  F  ^  — 

CJS-C^>3-^ 

5  *  S  5  J  8 

=  «oo—  o£o 

B  2  E  l>  n>  -  P  c 


g  «  o  "o  —  o  £  o 
8  2  E  O  o,r  2  C 
uaIi.S,»oi 

of  ■  oO  „  o{ 

0»  O  O  ,  O  ^  CD 

2  Ji  -  O  -  .“,  » .c 


0»  O  o  .  o  ■=  CO 
2  «*  >2  O  -  J  v  .C 

O..S  0  J  -2’ o  5  c 

1  E>i2  2  -8  g  -I  a 

s  g  §  •  E  ■£  2  .£ 

C  X  S  g  5  .0  £  | 

0.2cS224.J! 
g  T3  *H  c.  o  Q-  o  .- 
•x  U  CT3“^,|-^ 

2  O  8  2  £  s  . 

o^-ocB-oolg- 

rc*-coP^-rci:y 

H-  o  O^**-  of-  05  C 


2  o  8  „S 

ft.  *o  *8  2  |  g.J8  "5  «J  2  *2  *b 

31.81  1  ill-1  -Sl‘1? 

“  S  5  g  JJ  -  »  0-1  - 

>  t  *C  c 


V.  o  ^  *p  c 
v  *.  o-  *♦  *r 

*  5  2-g-f 

-  c  <£  .  5 

•-  "^5 

-5  o  x  ?,  .2 

r-5®  8 5 

.tT  o'  •  2  c 
o  a  ^  ■£  j> 

£oTi  8 

O  w  C*  * 

o  :»  a.  «*  £ 

a  «  _.  “i 
«  c  ;•  j  3 

a  ®  £•  j  e 

%  *  •=  -5  - 

a  c  u  t» 
a  ,  II  o  S 

;  Suss 

CO  -n  *2 

-  8  ?1  S 

?.  0  •=  n-2- 

Q  C  *  >  “ 

X  *  o  o  C 
u  S  O  JC  *5 

•g  i  I  |  8 

1111=5  i. 

u  O  ®  o  °  •- 
x  —  —  e 

£  u  8  Ira  8. 

3  ».!•;  C  .? 

jc  -£  >  ••  w  *a 


C*  o.  C  J* 

£  9*  * 
"8  5  £ftu 
«  -S£  2 

•  o  £* 
•£  2  .£ 
x  >  o  „ 
«  2  ■t  = 

«  ^  s 
rih 

«  —  '5  .2 

>-x  £  S 
fe  o*t 

o  2  «  ti 

8.x  J=  u 

r  £  e 


8  E  P, 

SJ-8 

2  T>  “• 
>  » 


S  6  .: 

—  c  >  8 

8  £>4!  ” 

E  8  ^  u 
£  c-j-E 
£  Sj  a, 

.2  b  c  *5.  • 
"  >*«>?£ 
s  •  !l  b 

O  ^  X  -  o 


5  >  E2.S 

15  1-1 

«“_4.  a 

X  O  O  o  v. 

‘-•os  *S 

•Is  rz* 
«i-s  s-5 

Ijlll 

|1  II 

S  t'o-  8 

£  X  0  «• 
~  o  S  o-= 
O  O  ~  r.  u 

•  coru 
"Sa5w 
£•  o  *-  x  o 
~*8  8  ^ 
^  8.-5  8  8 

3  —  s.2  c 

8  a  g*S3 

c  5  >  C  w 

® 

»!.;! 

o  .2  o  • 


•8  1.5  8 

e  .0  o  o  — 

£585° 
S*®.2  x5 

*£  8.5*8 

j£  5  5  £  i 


.131, 

/i  1 : : 

:  »j<  1 

•  oi*  T  •«  O 
*.  u.  :  w 

•  x  «  £  3 

*- 1  *S  2  S 

j!  x 

p  £  o  o  . 

1  “■  o  S  S 

§S^»2 

gu  O  4>  p 
**_!•£ 
’>  ■£  EX  — 

c  o  o  *.  £ 
*:  «  "3  £  o  c 

g  3  8  s.^  i 

|  *2  .£  a  S  g 

I  S  £  S<  2  “ 

—  o  ‘g  O'  c  > 

>  •£  °  Q»®  S 

o  ■*•  s  £t^  o 

•  J--  g*>2 
■£  Z  x  £rr,  *8 

X  ^  -  £18 1, 

1  mi! 

;Sii*3f 

||  Illii 


,1  1  ippJi4 

ill  j  •»!*«.« I  HI  g 

o  ,1  E  «"2  O  c  2  ■£ 

i'ojH  S.£  §■!  O  i7  2 
J^||^3oS|.x£2 

mc)C&  v»{5*ix  ir*r  —  ■fi 

filc  .O-  O^DO^- 

s2  c  "c  2  O  ^  I  x  ^ 

-  8  a.-£  ^-Sct  Xo.;; 

iin^nmss 

^ISsilSsj-SlIi 

E  Si'S*  ?Z~  £ 
°^*-^2o  2o~~.c 

0  0  x  "o  "°  y  —  JS  “  £ 
Q-  I  S  O  g  «  O  P.  T.  ?.  •- 
3  «8”x 

%  »-l ^“<5  1  i 

R  X  O  >  5  H=  ^  «  X  c  ^ 


•  £ 

e  x  —  o  v 


8.EJ2  5  g 

4)  c  C  «  X 


x  ;>  *&  o  o  g  c 

0  1)  fli  c  O  ^ 


SC.h  v  «  ©  kil  r  v»4» 

I  g  j>4  §0 1  :S1 J I  o 

•r*wo2w»  2  4)  C  M  h  o  m 

u8i  E  •-5-£  8  ®i  “  ? 

£&'i£  •.!  I  •  s  i  •  - 1 

i  £  o»^- !  >s8!8SAs 


X  ‘ft  1 

w  o  W  =  o  0 
X  **  3  2^-0 

•O  o  _  x  2>  \  0 

3  s  g  J-£jo> 

o  0  5  _x  ,2  — 

^  H  ^  c  £  >'8 

2  %£l  8  j  g 

£50X00^ 

S'l  J 

.2  E  °  3  t,  |  -5  I 

i-hiiM- 

o  0  ft  -  P  O  .5  * 

a  3  x  £  t  2  -a 

o  2  ■£  x 

0  o  x  E  '  3  o 

£  c  "  *  O  i 

2  3  '5  •  ^  i  1 
'Sji.llo'o- 
•z  "  o  S  «  o  2 

ft  "o  8  ^  2  N  C 
u  _  c  _  o  •"  £ 

O  .§  g  3  3  S  l 

«  -  •-  y  p  J* 

5  J2  o  8  0  “ 

— <o-n***4»  .0  « 
E  c  —  x-u’r  — 
.  •-  O  r*  v  ^  >  D 

s^-l  o  s;5§ 

£  o  .§  OX*  ?.  « 

“•2  S3.S.5  jl£ 


c  '0  5  ?  C  “  X 

c  c  «  *5  2  -s  =5  »2  8  .£  ~ 

_°  »,;>.!!«  5  -5  .  o 

si 


n  o  5;  ^  u  2-j 

“  O  tj  O  ^  n  0  1 

1  “2  o  a  •!  §  8  .£  °  c  •»  x  8  o 
<!»  ..  t  *r  —  y  •—  ui  0  r 


0  R.2x  a  £  •=  Sx  {{  tS-o 

2u>£E£og-£ccX>. 

ox 0  «<y  i;  X  c  '*  o  o  r 


o°S^:s:g'^o-Bgb8i55- 
08*8x5  .x3„°‘g=|s.'8 
•2  -c  p  f  a  s  -  •;  s  ?.  2  ■£  x  c 


>.  » 

mm 

v  ■?  o  £  3  8 

t_  •  )  H 

8i  iisi 

8  5  8  f-a  " 
.2  TJ  “  B  2 
>5  .  S>‘2  8 


^  ‘  \ 


£  ^  s 

O  ©  w 
o  X  .O) 


*■  v  W  v»  V  u  4.  •«.  —  t  11  ^  Si 

^  S  ?  S  s  #n  0  S  J  t  -  2 

^*£*£  cr  u  •o  0  o"£  o**  •—  c  5  o  c 


i  j  <s 

1  i  so* 

CD* 

o  o  x 

*o  *“ 

e  c 


0.31  o 't;  £.  © 
o  >>  c  0 

*0  o  *r  •+“  va 
c  ©  o  0  -o  *” 
"*  c  _  q_  n  o 
TJ  u-  O  .2  X  -5. 
.Si  0  ,R  *o  c  c 
x  *  t  ft  2 

2  X  0.0  1-  ,, 

pH  3j  5 

2  j  *5  1!  (1  f 

ci  a.  c  £ 

iii-5  c  s 

8*  a*o  ' 

8  c  2  0*5^ 
ft  ’C  .2  c  X  0 
B  o  X  o  _  .0 


o 


£  o_ 

.  _  O  T> 

a  a.  « 

,  "o  °  o 
8  =  2 

o  °  " 

.2  «<  -o 

J>  J  = 

.  £  5  5 

;■§!  & 


Jig 

•  Q-.y 
2  |  E 

Q.  O  o 
o  p  p 

*-*  5 

O  ,£  4) 
■*”  w 
o  ©  <U 

S«»s 

*Z  0 
o  *•  • 
V  o  ^ 
*°  i;  n 
1  V 


o  z.  — 

—  n  v 

t 

O  2  D 

■0.1  5r 

g  >  T> 

“*  S 
H  2 

w  m  «i 

°  5  I 

8  I  c 

O  c  »- 

■£  .£  -o 

-  « 
7;  rt  w 
0  «  n 

-5  |  I 
8  g  S 

O  c  o 

,£  O  ~ 


©  *  0 

w  *3  « 

*8  -  S 


.i  !  o  “  t=  .2  •=  a  / 

1  “  ‘•a  £  .  8  1  2 1 

2  0  4),., 


•o.g 
2  -5, - 

Jig  *■ 

s-2  i  j 

2  >. « 5 

J-S.1S  E 


o  t  ♦-  U 

£  •■  S  o 

•z  P  «  «  — 

«•  o  .,  2-  o 


8  .  -  2  «  2  -2 

5  8  !  £  J  *  ~  8. 

o  .-  c  o  Tj.  J;  _e  tr 
5  o,2  x  g  H  o  0 

«  “  r_  OO-l: 

c-3Sr  is1; 

.2  ’I  *D  v  ?  ^ 
w  5  Z  c  >•  c 


*£  5*  5)  **  o 

*00  o  u  ?  2  P 
£  E>  ti  S’  *2  2  2  > 
S  a  o  .2 

*2  o  »r  ^  00 

£  %  O  o  n  -T  ¥ 

.-45  U  -O  *  .£  « 

-It  st|-§| 

"  *  ”  *  •!  o  ,!i  s 


*  «  x  o  t-  5  4> 

<»t9“q»ooo 
*5.  .e  3  *5  4>  --  rj  V 
c*c  jj  wt^c.o  u  ■£; 

“  ‘S  .2  2  C-c  -  E 

4.  C  w-  >  O  •-  y 
O  O  Q. _  X.  4) 

"“003^00) 

5jS.?oiS^§ 
•z  2  "  5  £  a.  2  J2 

8  5  J*  s>-g  2  EL  “ 
&  .•  I  3  5  I  *3  * 


5Vtl  C  £  D 
6oMlx»*j2,Ey 
2  g  ^o.2  S  *  g 

,5iw>  Pi:  0>Uo 

•*■  ®  -  •-  Sr;" 

5  c  °  X  F-g2  S 

.£  -  —  uj  a  2  „  .2 

&•!!  S  .  b  b-£  £ 
u  .>  S  .2  2  5  j;  o 
£  8  5  sg  i  5  9  2 
ji  §k2  §-111,0 


If! 3  5-S  p: 

»-  c  m  *-  ,2  o- 

•°  o  it  2  0  T3  - 

3  ^Jb^'3  p  0 1 

_  C  a.  2  C 
,S  4o  «  t  .5  _xto 

o  2  *  "v*  aj  ’-Z  • 

6  I  5  g  o  |  I  ' 
«  E  S  r  ,£  2  o 
„  jj  ’■*•  -2  *  *■ 

5-3  =  iS3i: 

*Z  .9  I  .§  -n  *1  £  , 
•"  n  3  >  2.  1 

*-  x  o  ,s  u  v 

0)  U-  mm  4,  - 

1-3.8^31“ 

Kl|!  8|' 

s  I  2  8  S-l  -s 

14  j  |  g  5  3 . 

£  -I  2  8  £  i  .2  = 


4:  C  u  ^ 

^OO  ^ 

*o  S’ *5 
3  £  n 

-;l<3 1 

3  U  -U 

c  >  •  o 

11  =>  *<3 
'>  22  3  « 

■5  .2  n  ~  = 

9-<-  ';  5  $ 

?  (U  •"  c  | 

o  .i  g>  "  c2 

3  g  |  .s  = 

.  s  “  #  0 

^  -  i  ^ 

§  ill* 

O  C  ^  -b 
c  >  o  ^ 

JZ  n  v> 

£=  2  -2  ^ 

41  a  E  —  o 

?  0  ^  S I 

■§  B’l&ss 
8^= 5  SA 
£  g  g  8*81 

iU"»  0° 
§  £•€.-£. 
0  c  x  2  E  3 

o>  41  -J5  g1**:  § 

.2  .2>-S  8-  §  ^ 

t<>  Q.4J  4-  U 


S  CD 

■o  V  c 

4)  u  •- 

r  i 

svi 


^  o  'J 

■o  V  *“ 
c  w  o 
O  i  , 
-o’" 


c  8-0 

o  0  41 
w  •£  *• 

O  C  M 

^  »>*  >- 

>  -  D 

l  i* 

(lu*. 

tJ  O  0 

C  2  y 

o  — “ 

*•  a 

•s  s| 

JC  *r  .2 

o  5  to 

"O  C  O 
C  O 

0  5  * 

w  Ql*” 

0  0  4. 

.C  *-  D 

Hi 

1  |S- 

p  5?  o 
£  2_  o 

'2-0 
—  c 
1  5  o  o 
«  .2  -o  J 
o  -  S  .2 
-  u  .2  *s 


U"  £  J 

.0  «  u  o 

•>3  ^  2  c 
0  o  c  -- 


ij  1 

E  *  £  JO 

».  O  u-  , 
3  X  O  C 

»r*  —  ■> 

I  ?2  r 

•  'g'SS 

•£  1°.£ 

.  ir  o 
«s  t>  O)  C 

|  s i! 
lufc-l 

—  •  Si  c 

o  E  *  2. 

O  4)  ,2  ® 

*J»  v!  -  o 

_e“  5f  g  «; 
8-5  • l  2 

JZ  3  ^  O 

y  .2  o  -g 
^  >  -  J2 

g  8-8  ® 

_  o  o  ^ 
$1  x  0 

J-?  a  g 

>  2“  5  .5 

s«- 

43  c  "2 
x  o  w  •§ 

-Q  vj  0  ^ 

*2  8  c  "o 

■?!  i  I 


4, -  2 

S  3  4) 

o  *'■£  » 
22  E'  c  *i 

«io  §• 

^  *  «£  S 

.“So. 

>  I  e  o 

41 1/)  §> 

15  -•?! 

sin 

»*i:  o  o  ij 

o  «  o  o 

c  •£  ^  a 

5, c  !  S 

o  .£  6  „ 

*C  0  o  £ 

|:|  I 

1  sS  8 

-5  -O  ~  .2 

1  cn  > 

3  ;gx 

’Z  %  05  2 

c  o  *“  o 

"  ■g  lC  o 

2  ?  I* 

Jigs 

>5  a  0  ■§ 

a  o  ^  5 

,  •—  w  O  ** 


X-SZ  2*  6 

sH^  wifi's 

ll  u  g  o  «  u  "I- J  . 

1  yi-§  ^t|i.i 
SI5521-8-4 1 

O  w  ?  C  5  T  ®  c 

vn  •4>*£fc*,rtUSi 

;  .2  -a  u  ^  o  4  8  c  S 

o'-3l"pi&fVs 
5  I  ^  --5  8  s  :  I  I  5 

|nj  I  e  s  *  -s  i 

a-.  0)"4>oC«C 

U  S  S  ”  -r  c  -  o  S 

*"  !5  2  -  e-2  >»  ^  o 

-  r  i  .  u  it  o  _ 

n--C„—  «"0>^ 

“■J  O  5  Ri  S'”  "  o 
^  -9  t«  o  .0  z  -  .t: 

0  2  ‘V-  ci.i  =';-'c 

o  0  o  3^ 

5-8l-§i-8l- 

iSl-sfis-M** 

3gg.oo5^  =  ss 
fi3  i:  -g.  J>  o  ^  **  c  -0 
X;’  o.^ujtj'o’y  £  ^ 
*■- x  E  «  «  g  g  2 

>4  D  *■  o  *NNOtc 

0  I  2  ■£  8  *c  ‘c  •-  -o  S 

■5  ^  J  a  =  8, 8.3  a  s> 

2£l.si  5  6  E  8i 


>-;• « s 

c  >  x:  o 
x  —  —  ~  -5 

®  «  “5  ; 

O  "ti  8  jj  n 

o  u  5  -c  £ 

£  .-JS.2- 

.2  «  8  *-  o 

z  u  s  o  « 
«  a  >  g  * 
c  ;  -  -  5 

_>---  -s 

8  i  x  2  s 

•2  o  o  “  o 

<—  >  c  ■£ 
*-  —  o  f*  o 

C7)  *•  4i  O 
O  r  _  TI  -V 

n.  o  E  -o  c 
£  0,0  2 .2 

“O  ..  Xu 

2  s  •-  t  .2 

S  §.-8. 2*  o 
S«  9*  t»  o  a. 

O  O.  u  «—  n 

5-sfSj 

41  £  -  — 

*“  O)  c  o  -o 

—  -o  “  -c  o 
.2  to  w  *  •» 

L-  4)  D 

-  •p  oc" 

8  *  a=  3 

>  8  5  >  a 

2  41  o'?  8 

fE  •£  4.  C  _3 


II 

o 

© 

£ 


J  i 


\ 


c 

9 
*  > 


I 

s  - 

E  «  3 
c  £  v  P 

-I!  si 

«■»  <2  l  r  3 

J  E“|  “ 

2  O  ®  t:  "O 

2  *-6  1 J 

°*  Sit 

«  8.  >.~r£ 
c  *7  o  u 

■J*  c  CL  2  £ 

■o  £  ,2  ~  — 
^ir  7  -2  •? 
*5  °  I  S  o 

§  *2  j»  rfj  ‘5 
O  O  c  c  -o 

*1 J  J1  “1 

“  o-  S  O  5? 
8  0-2  “••£ 
X  £  .t:  S  * 

0  «,  -o  c  6 
x  .c  c  »  ~- 
v  »  o  «>  E 
t  X  .a  «  o 

S-°  C  CL* 

•  -o  {>  t)  *. 

•p  S  5f  2 

~  “S  .£ 
e  «  °  . 

o  o  JJ  "o  S 
O  g  -o  i;  "£ 
o  g  .E  c  O) 

•c  *  a.  o  c 


(S 


?|8  |f-l 

■£  i  i  3  J  c 

"  S  8  «  * 

?»!*  g 

=  ?sS 
■  8  •■=  « 


©C  «  j?  *  g 

S-* |^S  I| 

*  sJ  •  ?.s « ! 

o ^  I  a 

o  "8  "  3  "q  '8 

5  “  c  8f*-S- 

ol?£  ft'S.S  i 

—  §*  -S  "  »  g  I 

s«  s  H agi 

8  •“  i  |  §  3  *  | 

iiiiiiO! 

1*s  if-*-!  | 

>2  e  5  o  i  § 

tlffii!;* 

;  sit-i^ss 

-  „*■#  I  !^-o  ^  o 


i 

© 

oj 

cr 


CO 

> 


i 

u 

> 

z 

o 


-1 


*0 


*2 

O 


S  8 


o 

m 


.£ 

15 


*D 

C 

o 

;  1  *  s 

a  g  |  § 

S*  J!  ° 
e  -n  5^  © 
6  C  TJ  J 
2  °  O  o 

E 
o 


u-  T> 

,  °  Ji 

°  -I  .1  g 
°  O  i  s 

2  8  |  s 
e  x  2  v 

O  O  1}  £ 

■C  c  c 


«5i£ 

nn  W 


c  =  Z  -•  -= 

*t>  >  °  •?  o 


•—  «> 
©  Z 

if 
•  +* 
i/>  £ 


•nr:  — 

x  ~  i;  _o 

|  2  If 

5  ©  c  t: 

8  02  2 

S*  S ss 

c  O)  £  o 

■£  •§  5  •» 

*0  o  a  «i 
O  3  x  o 

v*  ©  O 

S  8  ^  o 
5  “  ;  il 

u  o  •-  v 
2  *2  of 

g  •=  t  c 


o 
ci  -d 

3.1 
8  E 
-  2 
,S  o 
cc-u 


till 

c  o  © 

v  .-  ,_  © 

o»2^ 

rE  f  E  i 

2  o2  ? 
■8  g  S.1 

5r*“ 


“  S  ,1  s 

•Cl  "  j:  .2 
c  r£  o  o> 

°  5-S 

«  .  o  ,o 
5  x>-; 
o  o  «> 

|i  O  8- 

.fe  8l.2  » 
o  *.  13  -2 

*  c  2  « 

^  ©  v»  - 
_  i-  C 

.£  ©  c  •" 
-  it:  *“ 

-£  o  <>  c 

o  *-  -o  o 

-O  c  2  — 
oco 

*o  5  © 

•  -  ^  o 

■g-“-£  I 

a 

8-6  *  s 

O  c  o 
o  -J  « 

a 


_Q  n  r  y  -f  *■  «2  ft 

=  r  ^  ^  c  ^  r  .- 
«  •?  5  ©  *c  o  .1 


a  -s-8  .a 


C  O 

-x" 


-  c  0.1 
U  y  O) 


1. 
fl 

C  O  ._  - 

SaEi 


15 

si 

»-  c 
o  c 


v%  -r  x  ,r» 
p  ©  rfc 

O  C  t  w. 

u  ©  o  o 

S  .g  *  .£ 

I  |S  a 

J3  V  e> 

j  X  •—  © 
M  ©  >  U 


£  £  s  ”5 
5-6  =  9 

o  C 

ci  ^  j  o 

*•  O  v» 


© 


O)  © 
C  ■ 


*5  .i:  5 
*P  ©  ^  o 

.=  4;  .£  © 
•**=<*-•*• 


■,?sw 

'I? 

v« 

•I 


16  O' 


c  i)  u 


_  ft) 

O  *0  c  T> 
•  “  C  O  C 


-C 

U 


c 

ft)  —  .:_• 

o  .£  « 
a.2.-- 


8  2 

S-* 


*\s  &. 


^  ~ 


”  .1  i 


"8  2  ° 

O  w« 

>  •£  o 
o  o  "» 
ft) 


o  § 


!/■> 


G 

J3 


It  G 


o  " 


"  "  3 


o  •-  5 


«  — 
■?  -} 


V  >  K 

-  I  8. 

o  .j  «r 

O  v» 

1M° 

‘p  5)  o 

-1  ]j 

'1  c  « 

o  a  * 

c 


D  - 
E  T3 


<N 


0 
5  q 


*"*  o 
o  o 

ft)  u 


o  4> 

o  *£ 


o  2 


r  o 


O  Q 

_o  > 

ft) 


o 


2  : 
o  c 

*o  mt 

(.  K 

o  : 
-  o 
.-  a 


w  *> 

°-  •£  !)  5 


£>.£  «t) 


£  * 


-  *o  j  6 

r  ft)  o 
•j  t>  ^  n 

*r  *>  2  2 
D 


5  8- 

!  <  £  o 


^^!g?3®SSS3Em 

i 

is 
.< 

cv> 


*t 


{ 

kV 

4j 


■£ 

81 


,  V  a.— 

-_  :.  '-  o  n  o  — 

-r  o  S  t-  *o  ..  0 


•Z  • Z  < 


a 

i 

■£ 

81 


2 

u 


•‘i 

a 


> 

Z 

o 


a 

o 

r> 


cs 


|d|=M  lilil! 

11111*1*1*1* 111 

u°ti  poo“Sc';0i-.H3c 
S  °  \<6  us^i  o  S—  o*S.u  § 


■■5  |  «  eoJ!i-5-£-  g  y  J  •■  J  •" 
8  11  g2»  f-£ 


*  Q.  Q  *-  *»• 

t  «  15  o  t 


Q  £.5  oT^uj  5-p  £  _ 
•z  O.  8  .§  *>  o  £o  .2  "5  „ 

n  —  *JT  Q.«—  n.  , ,  U  z> 

|c-|^l-|'1!.s;| 

8,  S.  *  o  z:  -  & 

P>  P*  «  **S  n  n 


x  0)*- 

C  c  w  ♦?•  u 

SgSjj 

•  ■Ssi-8 

O  C  T".  *o  — 


o 


g 

~o 


o 

o 


O 


© 


•o 


al 


■D 


I  O 


T5 


■o  v 
C  v  o 

'“  8  i 

a)  •-  •£ 

J<  m 

g  5  S 
el  § 


\  2S 

h 


QJ  ^ 

•£  c 
u 

.£  J 


1  •  2  . 
O  2  o>  c 
8.2-  « 
-J  ox 

C  c  "5 
5  j  «  : 
.2  a  *-  -o 
g.S  S  o 


*  ?  «  | 


5  oi 
.2  a  *■ 

w>  X  o 
4>  O  •*" 


O 

Z 


-£  .o 


J-2  S 
o  I  o 

o  o 

o  Q.  c 

i-s1; 

-X  X 
ft)  O  4> 
J=  >  -X 
-*-  ft)  c 

5  4)  C 
O  O 

o 


U  41  r, 

^  2  -£ 
2  u 

—  w  .r  2  -- 

2-  gf  * 
;u  o  f  -  u 

S  *■  O  c  o 

£  *5  ^  |  ■£ 

„  v>  *. 


-  1J  i. 

x  t  i  «  ° 

“  .2  6  “  o 

S  2  "5  O  "n 

t  c  V  £  I 

J2  o  >  _  _ 

x  u  5x  ? 
•=  *-  —  O)  o 

8  C  «"  u 

_2  c 


4) 

5  — 
£  ^  c 
o 


X  Q. 


•8  8^8 


2  S.§ 


-  T)  a. 

k  U  M 


£ 


***  o  o 
0  o  •£ 

v,  > 

O  *c  ^ 

C  u  > 
o  o  o 

col 

V  JC  ° 


o  *r  ft.  p 

i  -  2  J 

"%  «  «  ' 

8.  >  -g 


tip 


»*■  i,s 

—  t>  £  c  o 

p4!  ?  S,i 


O 

u  u- 
D  O 


1  .0  “ 


a  ^  2  "  x 

ft)  ^  X  ’•'* 

5  o  “- 


‘S 


S  o  “-x:  5  o 

UftjOo  — 

X  ft)  *“  k-  u 

o  1 2  - 

>3  S  *-  * 


2  s  -  5  O  .2 
sliced 

y*  __  i^-  o  •— 

O  -x  '  V  3  %  J 


J  o  > 

v.  ^  o 
ft)  o  C 
O)  o  •= 
ct>  t:  c 
:2  o 


S'2 

0  ft, 


o  8  8 


o 


o  '-£  '£  3  I  J! 

Q  J  iS  8  E  g 

o  ^  *5  c  “5  o 

**  *>  •£  p  e  2 

J  ?  £  S  '5  5 

•c  £  •§  °  £  c 

*  O)  «)  g  «,  £ 

?,Sj£  ?u* 

5  >  °  5  ^ 

«  .  S  8  •  e 


0  So 

,:  u  S 


c  •-  2 

4)  ft)  c 

s  i>  S 

^  j:  x 
#  ft) 


c  ° 

;,s.2ij 

f  o-jo; 
^  g.  •  «  £ 

ft)  '«*  y*  •** 
„  U  i  U 

g€,i 
1*0^ 
0 


g ; 


2  c 


il 

o  u 
C  £ 


„  S  8  « 

■n  «  1  S  .£  ^ 

I  %  o  « 

•—  (j*  4>  .83  £  ' 

.X  O  “u  -g  «) 

T)  y  0  .  S 


3  —  v» 

■5  8- 
.i  T  ° 

»  o  5 


.i  ■£  8  c 


o  u 

J8  S 


•4;  8  8  *  c  § 

•s  ?  t'i 

'l!  -o  E  S  CD  o 
,2  c  u 
z  •-  a> 


•y  -g  e 

S  -Z  -2  o 

r.  3  — 


o  .£  1 

si . 

3  g-g 
U  8  ,c 
-c  ~  c 

J=  8 

i  .2  " 


vt 

c  E  g, 

X  O) 

S  2  2 

J  «  o. 

g  ^  c  -S 
2  —  ns  °  - 


ft) 

4)  2 

5  o 


S  2 


si.^1 

5  u  o  o 

z  *  -p  j  8 

jj  »t  8  E 


S  8 


«  =  ° 

*$*  si 

^  T 

12^ 


«  u 
Q.  I Z 


ft)  3  — 


|  *s  c 

3  CL 


O  ft)  y 
*  -  c  c  ^  q 
O  2  .  o  2- 

2  jj  .£  a-  * 

Q  o  »  !!■£ 


-5 


Muscle  offererUs  and  kinesthesia 


^^^^^^^^^^■^^^^^§S@§S8Bgii»8gaag^^,5iwaas»»5«aBm«w3?sa«a«»(  «3"s*»5»ww^^  ^^^swssssJSS 

IS 

„x 
! 


4. 


_lS» 

41 


4 


iL 

> 


x 

o 

-* 

w* 

o 

u 

i 


U 

ca 

• 

(\. 

•s 

#c 

’? 

1 

o 

s 

d 


o  g> 

*•  ,s  V* 
ni  *•  O 

U  .2  .S 

’;■»  s  ^  o 

!?■!:»* 
*§■  o  •’  s 

.s  §  s  or 

*>  .2  «  K 
o  v  -a  - 
n  9 


•5  2 

ip 

u  u 

s  c  i 

a  E  g 


0> 

c 


’o' 

>s  #»• 

C  10 


***  6*  <S  o  ^  « 

S  *  t*  S  8  ?' 

*?  v  t)  ^  f 


e  w 
v  % 
u  ~ 

£  8 


o 

w  o 

>s  v 
X 


il 


vs  „ 

gl? 

I -I 

S  9 


,8  © 

-O  •£ 

■8 
U 

■O  U  4«  tfi 
c  rr  oi 
s-  2  c  X 
*•  £Ltn  4J 
o  crl2  *m 

2  S~  4 

.-  •-  k.  u 

.3  “  ° 


2  J? 

« 8  l-i 

«c 


o  9 

■**  X1 


SJ 

J  — 

o 
a 


i 

-2  §  s 
e  c  ,S 
■£  §  > 
7.  *»  .2 
i°  Ji  ■£ 


'  >4 

\  <  J 


?i$ 

li!  t 


(A  4  ft 

?  "§■«  o 

c  ±  n  *-» 

-  «  i  7 
jg  >  *»  o 

2  2  Jg-s 

®‘  Q  » 
«!  »  §  -§ 
sis  o  E  o< 


U 

♦ 

ca  » 

*  ^ 
a!  ^ 
oc 

vsS  C 

is 

-C  Olf 

|5 

<  £C 
o$  % 


a  • 

“a 

Xr» 

J7 

Sg 

u” 

*.N 

°z 

~  tfl 

>  U 

■8  s 
oS 


3i8» 


0- .  , 
»  («  l\ 

a  ^<n 


\ 


a 


O 

u 

•e 

c 

V 

E 

oi  | 

< 


s 

o 

ha 

<U 

c 

0) 

a 

4) 

1 

s 

a 

■£ 

”8  .'. 


i  B 


o  o 


2  *£ 

1  i 


o  , 
u 

O) 

c 


S  -5 


OJ 

5 

S 

D 

J5 

J5 

-C 

o 


w  ^ 
•j>  j2 
C  o 

5  5 

-C  3 

H  o 


£  8  § 

y»  SS 


S' 

2 

M 

>S 

-C 

o- 

s  d 

c  -J 
D 


o 

o 

o 

JQ 

3 


-  I 

JS  §• 

c  “ 
St’S 
O  g 
«  2 
jSS 

18 


E 

i 

o 

o 

<8 


E 

5  "5  8 

Ih 


s-  r?  s 

t;  U  •£ 


o 

j: 

8 

OS 


J 


-Q 

£* 

-3 

o 

JZ 

y 

8 

C 

</> 

o 

"o 

* 

u. 

o 

0 

•s 

1 

8 

1 

o 

LS 

52 

1* 

'1 

Q 

•£ 

a* 

at 

o 

1 

D 

0 


-  -  T 
3  <  £ 


«  a 

|S  fS 


9 

g 

"o 

s: 

6) 

fS 


n: 

o 

-o 

1 

E 

.a 


O 

S5 

e 

4) 

_> 

C 

D 


ji  ^r^re  '-‘tse** 


ANNEX  B 

SIXTH  INTERNATIONAL  MEETING 
OF  NEUROBIOLOGISTS 


List  of  Members 


Akert,  K. 

•furich 

Albe-Fossard,  D.  •  ‘ 

Paris 

Andersen,  P. 

Oslo 

Angel,  A. 

Sheffield 

teMFroSiPPra:  J- 

Ams  terdam 
Bristol 

Barker,  VD. 

Durham 

Barlow,  :H.B. 

Berkeley 

Bateman,  J.B. 

London 

Baumgartner,  G. 

Zurich 

Bergel,  jD.H. 

Oxford 

Berlucchi ,  G. 

Pisa 

Biscoe,  T.J. 

Bristol 

Bishop,  P.0. 

Canberra 

Blakemore,  C. 

Cambridge 

Blackstad,  T.W. 

Arhus 

Bliss,  T.V.P. 

London 

Bolton,  T.B. 

Oxford 

Bousfield,  J.D. 

London 

Bowsher,  D. 

Liverpool 

Boycott,  B.B. 

London 

Brindley,  G.S. 

London 

Brodal,  P. 

Oslo 

Brown,  A.G. 

Edinburgh 

Brown,  M.C. 

Oxford 

Delisle  Burns,  B. 

London 

Buser,  P. 

Paris 

Cowan,  W.M. 

St.  Louis 

Cowey,  A. 

Oxford 

Coxon,  R.V. 

Oxford 

Cragg,  B. 

Clayton 

Creutzfeldt,  O.D. 

Gdttingen 

Debecker,  J. 

Bruxelles 

Desmedt,  J.E. 

Bruxelles 

Donaldson,  I.M.L. 

Oxford 

Eccles,  J.C. 

Buffalo 

Engberg,  I. 

Gbteborg 

Field,  P, 

Oxford 

Fillenz,  M. 

Oxford 

Fischer,  B. 

Freiburg  i.Br. 

Frank,  E. 

Oslo 

Freeman,  R.D. 

Berkeley 

Galifret,  Y. 

Paris 

Gardner-Medwin,  A.R. 

London 

Garey,  L.J. 

Oxford 

Gaze,  R.M. 

London 

ulickstein,  M. 

Providence 

Gordon,  G. 

Oxford 

Granit,  R. 

Stockholm 

Grant,  G. 

Stockholm 

Gray,  E.G. 

London 

Gray,  J.A. 

Oxford 

Gray,  J.A.B. 

London 

Harvey,  R,J. 

Bristol 

Hj  orth-Simonsen,A. 

Arhus 

Holden,  A.L. 

London 

He  Hinder,  H. 

MUnchen 

Horder,  T.J. 

Oxford 

Horn,  G. 

Cambridge 

Horridge,  G.A. 

Canberra 

Hubei,  D.H. 

Boston 

Humphrey,  N.K. 

Cambridge 

Hunsperger,  R. 

Zurich 

HyvBrinen,  J. 

Helsinki 

19 


Iggo,  A.  Edinburgh  Raisman,  G.  Oxford 

Rinvik,  E.  Oslo 

Jack,  J.  Oxford  Rizzolatti,  G.  Parma 

Jansen,  J.K.S.  Oslo  .  Roberts,  / .  Bristol 

Jasper,  H.H.  Montreal  Rosen,  I.  Lund 

Jung,  R.  Freiburg  i.Br.  Rushton,  W.A.H.  Cambridge 

Rushworth.  G.  Oxford 


Katz,  B. 

London 

Kay,  R.H. 

Oxford 

Keating,  M.J. 

London 

Kuffler ,  S.W. 

Boston 

Kuypers,  H.G.J.M 

.  Rotterdam 

Landgren,  S. 

Umet 

Laporte,  Y. 

Toulouse 

Leissner,  P. 

Gdteborg 

Lieberman,  A.R. 

London 

Linds trdm,  S. 

Gbteborg 

Lffano,  T. 

Oslo 

MacKay,  D.M.  j 

Keele 

MacKinnon,  P.f 

Oxford 

Mark,  R.F.  1 

Clayton 

Marotlje,  L, 

London 

Marzi,  C.A. 

Pisa 

Massion,  J. 

Marseille 

Matthews,  M. 

Oxford 

Matthews,  P.B.C. 

Oxford 

Matthews,  W^B. 

Oxford 

Matus,  A. 

London 

Mellanby,  J. 

Oxford 

Miles,  F.A. 

Bethesda 

Miller,  S. 

Rotterdam 

Mountcastle,  V.B 

.  Baltimore 

Norrsell,  ul 

Gdteborg 

Oppenheimer,  D.R 

,  Oxford 

Oxbury,  J* 

Oxford 

Paillard,  J. 

Marseille 

Paton,  W.D.M. 

Oxford 

Phillips,  C.G. 

Oxford 

Pirenne,  M. 

Oxford 

Poggiot  G.P. 

Baltimore 

Powell,  T.P.S. 

Oxford 

Purves ,  1) , 

London 

< 

Present  but  not 

listed:  M.R.  I 

Russell,  W.R. 

Oxford 

Sears,  T.A. 

London 

Silfvenius,  H. 

Umea 

Smith,  A.D. 

Oxford 

Stein,  J. 

Oxford 

Stolkin,  C. 

London 

Strata,  P. 

Pisa 

Szekely,  G. 

Pecs 

Taborikova,  H. 

Buffalo 

Tdmbtil ,  T. 

Budapest 

Torrance,  A. 

Oxford 

Vallbo,  A.B. 

UmeS 

Voorhoeve,  P.E. 

Amsterdam 

Vrbova,  G. 

Birmingham 

Walberg,  F. 

Oslo 

Wall,  P.D. 

London 

Watson,  W.E. 

Edinburgh 

Webb,  A.. 

London 

Weiskrartz ,  L. 

Oxford 

Werner,  G. 

Pittsburgh 

Westgaarr] .  R. 

Oslo 

Whitteric’ji-e ,  D. 

Oxford 

Whitty,  C.W.M. 

Oxford 

Wiesel,  T.N. 

Boston 

Williams  T.D. 

Bristol 

Zeki,  S.M. 

London 

i  dorides ,  Athens- 


20 


DISTRIBUTION 

1  AFEB  (Prof. G.J<  Dammin) 

I  AM  EMB  London  (Dr.  A.G.  Mencher) 

4  AMRPC  (Maj  R.i.i.  Glickman;  Col  D.T.Mahim; 

LTC  G.B. Randolph, Jr;  Brig  Gen  R.R. Taylor) 

6  DARD  (Gen  C. D, Daniels ,Jr;  LTG  W.C.Gribble ,Jr; 

Dr.C.Lamanna  (2);  Col  G.Rapmund; 

Dr.  E.M.Sporn) 

3  EOAR  (Col  G.E.Danforth;  LTC  R.B. Wallace; 

Maj  W.H.Inge,Jr) 

1  FASEB  (Dr.  E.L.Hess) 

1  FREDERICK  (Dr.  H.N.Glassman) 

1  NATO  (Dr.  E.G. Kovach) 

2  NIH  (Dr.  C.R. Brewer;  Dr.  M.D,Leavitt,Jr) 

2  NSF  (Dr.  B.Bartocha;  Dr.  E,R,Sohns) 

2  ONRL  (Dr.  A. W. Frisch;  Dr.  V . J .Linnenbom) 

2  OTSG  (Col  R.T. Cutting;  LTG  H .B .Jennings , Jr . 

3  RDRE  'Ool  B.L. Freund) 

1  RDRF  (.Col  B.C. A. Walton) 

1  RIEM  (Col  L.G. Jones) 

1  USAMLO  (LTC  M.C. Duffy) 

3  USANL  (Dr.  S.D. Bailey;  Dr.  H.L. Jacobs; 

Dr.  D.H.Sieling) 

2  USARIID  (Col  K.R. Dirks;  Col  W.R.Beisel) 

2  USPHS  (Dr.  B. Blood;  Dr.  R. Freckleton) 

1  WRAMC-AFIP  (Director) 

7  WRAMC-WRAIR  (Dr.  A.D.Glinos;  Dr.  F.E-Hahn; 

Col  H.C. Holloway  (2);  Col  E.L.Buescher; 
Col  T.H.Lamson;  Dr.  H.E. Noyes) 


21 


